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mm<nm\>zt^\txmmLx\^h:it. ^mmt-th± 

Wf-<^mm.ti^ 5 0— 5 0 0 n mT'S) D . 

mim9\'^(r>mi,zi5\'fhmtmm^^=f-cr>^mt 
'iitm^'f^<7>miziinhm^\m^^'^(^ 

imm t <7>3l*^ 1 0 -4 0 0 n mX'h ^Hb. S-^SSti: 

-r-i-if 1 izimcD^mm. 

~1 0 0nmt:'*S/hg^^fc^i^@3&*l 00 nm^ 

mi4^mtf-tmm^u^t<7>^&izm-^:krimFF 
miz^tti^mammi^im'f'is^. ^mLmt^s-^ 

1 O 0 nm-C*l./jN@l4^ 1 0 0 nm^jS 

mtiA^mi^tmt^jc'mi'T-tcr^mizm-^i^n'F 
com-^wi^t^. miimm(^mcr>oi^msi&\^m(^mizm. 
i>jS:\'^^mizmm.^ti^mt^i:>mi3M^m(7>mizi}-nx 
mnLx^^^;ik. i:'mLt-ttm^mixii2i>zmi 

^3&«-^^r$ tiT V ^ I, t ^i^^fc -r ^fs^ 1 xti 2 tc 

nM<r)mi^m±izmmLxm.m^tifzmmmmt sr 

tmmmbi)mmm^ii-LxMi^mm.-^ixtz^mmm 
m:i^Mmm:h->x. 

[000 1] 



[0002} 

mimm-t h mfw^mx-h -& ^ t , im^ y-rju^ 

[0003} ^M*c7)fe»^i^:*:^«v{6i3^'^T{i. ^ 

X i> mm.^mm^ffiizi5\^x+-^tzm^tvrizmsi 

[0004} ^ffyfzib. ^Mmmm±^mM(nmmmz 
F&»{tT. ^mizmx.t>ti^^ii^^i.zHith7j^% 

(%) TiB^ ( 1 ) X'^i^ixh, tfz. TIBs^ 
( 1 ) 4". Po«AI*3fe^Je[mWcm-2). V„,(i^ 

ft^H? (Fill Factor) ^r^-^. 

??=100X (VocX I«^xF.F.>/Po- ( 1 > 

[0005} ±mcomtit Lxii. mtit. nmw-i o 

- 2 5 5 8 6 3-^^$EtC{i. ¥%^fl*>'fi?«x(f 8 O n m 
T%Si@5{)i"^Jx{f 2 0 0-500 nmT'^^^#^^ 

mm^mm.L. mm.^mi>mmiz7,Mt^?>xm^t:WiSi 

m Lfz-&mm^±mmmti<^^tix\,^h . 

[0006} tfz. !f$IB20 00-1 062 22-^^$S 

izit. ^wmmf^izi(m<7)±^^imim^ i^im 

@:10~300nm)fc, fiSO/h^^^l^^f*^-? 
(."f-mm : 1 0 nmJJJlT) t^W^^^X'^m^i^ 

mMizAm-t?>xmytimL^'±i>ztizj:*)^ ^co® 

[0007 } 

[|%BJ*>'«?^LJ:^h-r^lSJS} L36-L^A</i>. *^BJ 
^'oJi. ±HiO!^¥ 10-25586 3^^jltm<mm. 

m^mtfz'&mm^±mmmRx/^m2 o o o - 1 o 
6 2 2 2-^{ikmtzmmcr>^Mm^mx.fz-&mmmm±^^ 

izis\,^x+'»^^Mi^<mlmmtl'ni^>tlXiyii,^r^ ^ 

^tPS^+^X'h^i:\>^o::t^M.tiiUz. 
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[0 0 09] *^Bg{i^ iiet^jfeg^fiio^-r-ssst^ 

[00 10) 

f&tL. ^Miz^ttimitm^^mtL^iiK mmmm 
izm t ifiv ^&m.^zwM^ti^ m-b^^mmmmzn t r s 

t ^fiStcffia ® tc*-{tTiiJp § -ti-^ i t J; 
[0011} -r:3ri?*>, *^BS4. ^3tB^^^^^ 

immtLxm^wmm.=f-ifi'^^tixi5^ . ti^-o. 
^mi,z^tfiim^tm^mii'<7y^i^m.mi}K mmm 
mizm ^i£v ^mMi>zwM^ixt&f^U(7>mi>^hmmmm 
izid t TS t>«v ^imizmm.^iii>m9\-^<^mi,zi!}^'^x 

[ 0 0 1 2 1 ^±iec^«BXi: -r ^ C h t3 J: 

K). ^m(7)M^tm^im=F±izinf^m^yt<^&i^ 
^i^mm(7^ytmi!jf*ii>^im&(7)mmMizm-t?> ^ 

*^Bg£7)^m®J4. 5t{ca!^y-c^f 10-255 
8 6 3-^i^fg(^3fe««£&lX#M2 000-10 6222 

mHiztn'f^ytWLm>m^i ^mmiz^±^'±^:i.t:b^ 



[ o 0 1 3 ) i :/mmzi5\-^x . ^^miiz^tix 

u<r>m^zi}-^^xmuLx\'^^ i ^mtii. -mz&mt 
^mm(^m(mim^mmti-<D^im&i}^^i.z^ 

mmmz±^ <ts:->xii^ . mL<^m^^\i^}iLx^tz 
m^iz^m<^mit^mim.=i-(r>^im.mt<m^u<r)m 
tft>m.^m<^mizM'txms'&m\.zm\iLx\^h^^^ 

[ 0 0 1 4 } M;t{f. m.^u<^m-h-hmvmcomizifi\'r 
xmim^mw%it?-(n^mmi}^^m\,zmm Lx\^h^ 

iOJlfc<o^{=iBB$ix^«oa*>. — spoils 0-^ a 

$>'yxhx\>^, mz. mf^^cr>mtmn^<r>mt(^i,z 

mtm^i^imm^smLfzi^. mf^M<7)m<miz 

iiLmt^m<o^mmi}^M9\-^com(r>mizii.mi-hmco 
^i^nmxK>i>±^^^^ifih-oxi>x\<^, tztdt. ^ 
mwmM(^7Jii^<7)mm^m^+'^izmm-i>mAii* 

Mf>^^<^mi}^(>Mnu<7>mizMixM^twmmiL 
^(^mtmiii^mmizmi}BLx\>^^^. x<i. SF^gp 
c^t&^\-U(^mt<7)mi,zss.^ti^m(odib. —3<^ 

[001 *%Bfl(^«SfCi5V^T{4. 

com^zi^t'T^mitm^mwm.'T-cn^mim^ 5 0-^-5 0 
onmx'h*}. ^\-^<7)miz}itf?,m\:wmfi^ 
n^<7wmmt Mi^B<7)mizisi'^^mim^mk^ 

CO^mimtC^tn 0—4 0 OnmX'h^ zttimt 

L\>\ ztiizx'o. ^^mimm\^izinf^^^mm^ 

J: 'Ommi,Zf^±^it^^kifiT^ h, 

[ 0 0 1 6 } WL^v^(r>mizm^hmit'mm'W 
i&'i-cni^im.wfi 5 o n m^mxhh t . mm&mi)m 

U(r>m\.zi6\,'^hmm^mim=f-(7y^mL^ifi5 0 0 n 

^m^^i^^^n^co^i^nrnt 1 0 n m^mx'h?> 
•jj. c:<^*J4 0 0 nm^mx.i>t . fi^'^g^5fio®{^fett 

[ 0 0 1 7 ) LT . iiBt mm<r>m^^i^ . m-^cr> 
miziHf^^im^imir<o^immt7 0-400 

n mf S) -S C: i: i 0 S?^ L < . 8 0 — 3 0 0 n mX'$) 

m^im^i^'f-mmk&fy^cDmiztiif^imitm^ 
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t*UO»*L<. 2 5~2 5 0nmT'J>l.^fc*^tC 

[ 0 0 1 8 ] St. ^^^mcotmma. ^im.m<7)^ 

[0019) '<7)J; 3 fc. ^»*m®0=S-®lC-i-:t$-fr 

[ o 0 2 o 1 z.<^^-^. ±le<^J^S«i^co^% 

^■?<o^i^fi[@3&* 1 o 0 n m ^mt ^ t , ^^comm 
1 0 0 n mmTX'hht . mimi^^M-^^ < 

±i2i:|3I««0ffl^*»^>. /Jv@S-?<?>¥%©@«l 0-8 

OnmT'^bl..ri:*^'JfcOiSP* L<. 1 5 — 7 0 n mT'^) 
S .r i: LV ^, * . ^im-^t^i^liEgfi 1 

00nmJ:'>i>:;«;#<600n mi^XTTh^ i i:*^' i 0 
»iL<. 12 0~4 5 0nmT'*>-S.C:i:*i5gt=:»*L 

[00211 tfz. Zco^. ^izm^fz^Miz^ttl 

^mitw¥^mim^<7)^mmi>z-:>\,^xcr,^f¥tmm<D 
zMm^tcri^mizm-^zkmLi'iDm-^wi^a 5 - 1 

OOn&%T$>^ZtifimL<. 2 0—10 0^4% 

x'hi>::tii/^i*)ntu\ 

[ 0 0 2 2 ] *7t. *5|BB<^3tmffiti. ^fii^crm 

f^^com^WA Mmcr>m(D^miz'ttix:i>m^m!i^mw^ 

m':bK ^%m@*i5-l 0 0 nmX'h^A^m.'7-bW- 

m<Dmiz^tti^mim^t^m.^iM^^^X'h k> . 
^ix^mif*^^vu<r>mizm'yxmmLx\>^h i><r>x'h 

[0023] j; d {c. ^^ff^mffico^Jitc-irW^it- 

hmtwmm.=tb\^x. m.nu(r>m\,z-^t.fihmc 



x%>. ^m\,z^'tf\.hmammm.'i-(r>^i^m?&^% 
\izw^fzi. 0 izm\Hmcomi)^ii>mn^<^mizi!y'ifxmisa 

^^^hZbii^X'^^. 

[0024] icOs^fct, . A^m.^co^^m&ii 1 o 
~8 0nm-CJ>«.ii:*U*)«F*L<. 15~70nm 

til OOnmJ:Oi>::*c#<6 00nmJaT"C'&^C:t*^' 
J:'9»iL<. 1 20— 4 50nm-C^>-l)Cfc*^lgtCif 
Wiz. Wcn^<r>miztH-f:i,A^im^b:k^'=F 

b(D^mi,zm-?>±m.'^^c^M-^w\-^it 5 - 1 0 o®» 
%x'hi>zti}mt.L<. 2 0-1 oo«»%-cs>-i>c 

[00251 iiit. 3|s^Jc03tSfii{i. ^«sSfii<^ 

<bi> 2m<^mim^mim^i^^^^tix\>^h hcox- 
h'oxhx^'^. zco^^izi^^ ^miz^t-ii^mitm^ 
mtmi'<o=f-immt:^iz^^xd iz^ff^^c^mnf^h 
&n3cr,mizMfxmiia^-^h .r t ^^t-^ ^ . . 

L, m:r)^m\i\m<r)mYmm^=i'-h-t>'^j:hmb\^ 
i^2mcmim^mi¥m'bLx. ^mLmi-s-i 0 

OnmX'h b ^imWfi 1 O O n m S:@;t & 

-^m-bim\^xhx\^. 
[00261 t.tz. -^^ma. ^^m'k^-th^im 
mb ^^m^m'imM<r>^%m±.iz^Lx^m.^ixfzm 
^mmb^^-t^^nmb. nrnb^mLxi^^o. ^ 
wmMb M b ^mmw^ii- Lxn^^wim^ titi-^mm 

mx'h^ i b imLb-t^-&mmmtkmmi&^^'t 

[00271 

(^mmmRv:'&mmmm:kmm,iik<7)im^j:mimmiz-^ 
\'^xmmi>zmm't^. m^commx-ii. m-trz 
im^m^izim-^-^-mL. mm-^mmiim«^-t 

[00281 i^-mmm:] m i ^i^mm^mm. 
<7)W.-'mmmm.t:7kt^mmmx'h^, t.ti.m2 
muzn^Lfz^m 1 0 o<^^(^imMk±mmmx 

mmmmmi^-fmmwmx:^^ , 

[00291 m\\,Z7kt%W.\ OJi. ±i: LT. ^ 
HF2$'^-ri.^f!|sm@2J:. SM¥«f*c®E2<0S 

WL^ftx\>^h. tfz. m3iz^^'&mmmi±mmM2 . 

0{i. ±i: LX. muzTTiLfz^WMlOb. ^CE 
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t , x^—^- s izx 1 0 tnuc E t<r>miz 

V^l.. etr. ^^f*cm®2{i:. g3tfflF2i:^ffly<0 

[0030] C:i0fe^,'^>klSma!!2 Ott. ^Bflmfli 

1 &^3§LT^«smffi2tcBStf$il^3feL 1 Ot^io 

mibi^tixifmzm'oiii^tii>. 
[0031] mmmm i c^mmimzm^^ti^i^cox 

m^i^mx'^ mtis.mi Rz/ms <7mmmM i 
\i. :(f^^mm<mmmm4(f^mi*^^m2(miz% 

m^^^-Th. zcmBmmmstLxii. m^^^j]^ 
mzm^^ii>iitmm^m^m^^tnix\,^. mtii. 

Z n O : A 1 a—hyff^xmti^mif^iXh o i^c. ^ >y 

[0032] mmmm4 1 lxi±. m^e^-^^^/mizm^^ 
htthmw^^m\'^xj:\-\ Mi^mizimm^:^'^^ 
mm. :^'y:^mLmmt:mmtzmi^-r^t'Lx^<o^ 

[0 0 33] m\mfm2\,z9Tii-i:of<z. ^mimM2 

^^ixx\^h, -r^ij-h. ^is#«®2{i. mBmmi 

{'«tj£v^ffiat:iaa$n-i.«rt^c7)g2 1 i:, mmm 

fc. ®p^i^«2 1 tmm<^m2 2b(DmizRm.^tL 

?>f^m2 3bi>^i;>M^tlX\>>h, ^LX. 3ooS 

iz^fi^'ti^tfix\>^^mim^mi^(7)^^mm^ 
srtiiPo® 2 1 ^Mifi-^com 2 2 izupifxmn L T V ^ 

S^fSiif* L < 7 0~4 0 0 n m i; ^Sr-S J: d t:Pt5$ 

^iTt5'3. mv^<^miziiif^m-im^mmi'i'(7)^i^ 

i: c7)ll{i»i L < ti 2 0 ~ 3 0 0 n m t -I, J; d tCpIS? 

$^tTi^^. oizauxii. ±m(r>mM^ 

^-rh^i^m2t:mx.h:itlzj:'0. mm^i^ 

[0034} -r^*)*>. 02 tcs^-r J: 0 {c, ^Bflm^ 1 



Lioc7)-^{i. f^um2 3iz^^-^tL^^imm<ox 

T, m^l^Ll 2i:=5:»)Sl/^gl*lgPcO®2 1tc5!»^J;< 
M$^T.^. St, (*lS15®2 3F^2rSia-r^3\i (13^-^ 

) <r>-Wi t . Si'l-gi5<?)S 2 2 {c#^r$*;.T v ^i,g!^t;!i» 

¥«fm^P3±T'$6^J;<Rftf$iiT. fi:SL3K (0^ 

iio¥«#jmii2co#;ii*iici3tt&©v^3tHa^s&*{c 

[0035] 02tC:^-rJ: dtC. ^f+^ffi 2 cr>^F*)ge 

p 1 1 p 1 c^mizi&m^tLfzm 

Sfe*P2i:*>4>«fi2§ilTl^S. I*ISPS2 3S. 
tXfi3'|.gi5coS2 2{4. ±t LT. K-ffciRg^^i^P 1 

P lS.lX®'ft:!i?!}i)i##c^l^P 3c7)affit=!R*f$il^ 

m^^mP2bit>^hm^^tix^^^. 
I o 0 3 6 i <! -c. mitm^mmiL^ ( /hfim-? ) p 

1 W^SJilSf * L < 5 ~ 1 O 0 n m i; i 3 1= 
P 3<0¥%m@{4*f i L< {4 1 0 0 nm i 0 

if^m^m^im^p 1 iig^-fbit^j^fjcfii^p 3 i:<7) 
^Mizm-hm^m^mim=FP3<7)m-^m-^ii. 
m2 3\,zi5\^^mim^im^p i hmim^mi 
=FP 3h<r>^m.fizm-^mm^mim=f-p 3<m^m 

^x^h±%<ti:hi:o\zmm^fix\.^^. ^cmm. 

1 *>^g5'f-gp£7)Ji 2 2 t=*4t-ciiJn-r c: i: iz^t , ^ 
fc. c:<7)3em@i ocr^m^^z^i. «i*jgi5co«2 it^ii. 

[0037] jiie^-fLi^j^wsfii^p 1 Rx/m^twm 
mitf-p 3 iimzm^^tii>i:,cr>Ti,t^< . ^Amcomit 

T{4, TiOz, ZnO. SnOz, NbaOg, 

InzOg, WO3, Zr02, LazOg, TajOg, Sr 
TiOa. BaT i03mim^^hZti}n't&. 

[ 0 0 3 8 ] *3t , ^mimm2(7>m~<^mf^m5R 

x/m~(r>^mi^m e iz'^^^'iti>mmf^mp 2 umizm 

^^iii>i><7)Xli^j:<. ■^W(MmiiJ:X/y'tfzl±m\- 
2 1 tTJ4. ^SHi^t^^r^^^S-fflv*^ ZtifiX'^ 

t/»£7)ii#c mtiiiyX-i^i^T^-h-X^'X (2. 
2' 4' -i^:^;U:t(^iyi — h) fl- 

^-^A (ID) mipmf^ixh. LT 
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10 0 3 9} tfc. ^imm2cDmMt. 3—5 ou 

^^ii^mmc^m^tp3Mm^mt^j:ht. ^mm.mAi/^ 
^^fmm(om^tfi5 0Mmt:mx.i>t. m 

[0 04 0] ttz. nmcEii. ^izm^^ti^i^coT 
«'5:<. mtif. i^vay±mmm, m^^-i^fmtzm 

i>x<. mmw& 1 h mmcomBmrnm 3 ±ic p t 

[ 0 0 4 1 } Mtc. mMmEcom^i^^mm^ti^^mi^ 
7m^i^^x'\^il^m^zm^^il^\'^*K 1 -/ 1 3-^ 

mcoT y^-^M.^hh^^ii 3 "^-fb u f - A 1 3 -^s^ 

Zi-^t;'::t0^i:'S:fflt^.&Ci:*-'-C&^, ^cr^, Br 
y:^~^^^-h^j:t'cr)mM,it^mzT-'i^ii^j:mm (fci 

[0 04 2) tt:. x^-^-s<Dmmtmtmizm^ 

[0043] act. El lc:^t^3tm 1 0&X/m3iz 

^Lfz'mm^±^m3&2 o<7)m^:fjm<7)-miz-:>\,^ 
xmm-th. 

[0044] 5fe-r , mmmm 1 ^^-ri>Ji^{4. 7 
:^mL^(Dmwi4±iz^izm^fzy -/m h'-rs n 02 
mcommmmM3 ^xrix-n-ht- ■i.^o^^^Kosra 

[ 0 0 4 5 ] acic . 1 commmmm 3 ±i,z^m 
im^2(D^mim^-thi3mtLxti. mm. jmt 



'^-mizmi^x^mmmL f&mmmmatxt>x\\ 
mz . :Ji-i5t?g ^sHjm^ 1 <^mmmm 3 ±izmpis l . 

^LX^Wmm.2cr)M.t]^<^m2 1 {^HM^W 

Wk) ^mwith. c:c7)t#<^)M^?aKj±3 0 0—8 0 0 

''Ci3m± Lv\ Mfig;2S®*^'3 0 o'c^mx'hhtmim 
^im^^ p 1 w^^<D^m:him< ^ •>+ 

:«-^^Jg*iT-^< ^^i3-?-#i**^> h . M^iaS*>'8 0 0 

mwmm. 2 < ^^m.^mwm ) < ^rsu 

[ 0 0 4 6 ] srtgpcos 2 1 ±.\,znW'm 2 3im 
m-^wr^izii. mtii. ±m<^mf^^<om2 1 

-t^fztbco-i^nm^z. wr^c7M^t'mmi>iin.TP3^ 

ji^L3t«i*jsi5«oJi2 1 ^mm-6:fjmtmmizLXf>^ 
um23^mm-?>:iti}-x-^h, miz. f^^m23± 
^zM9\-^<Dm2 2^mm-^^izt,. mtti. ±.mco- 
Mf^^(Dm2 1 ^m^-r^fzsbirf-^^fsmiz^ w^cos 

-JgSri^-ri.iiW'Mi, ±^L/::*F*?SPc7)S2 1 ^m^-t 

hijmtmmizvxf^^m2 3±izM^\-3<om2 2^m 
m-h^tifix'ih^ 

[ 0 0 4 7 J <>:l:. 2 «+»tC?»&^«^>4^<7> 

:^r&tciO*iiSfe*P2^^^-$-€-|,. ii;Sfe^P2{4 
;t{f feSS:-i-tf^4'tc:^#:mffi2 S:?Sit-r-l.^:i:<^ 

[0048] ^tJ, ^»f*:m«i2 |*It:^^^l^3K«^^ 

1 0 0 4 9 ] . mmmm. 1 o^aj^mM 3±tc#^ 
imm2imm-hi(i<n-)]m}ihx\t. \3rf(7)i5mi)^h 

m<7)^W'k^\>zmm^'^h:Hm^m\^xi.i.\^, m 
^mw^3±.\,z^wimkf,zmM^^th-}5mt lxh 

X^N'-/^^*. 9^y.^-{:^y\^ 

-j^mmmm^Mm^m^'^x t i < . ms^ct)^ 
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[00 501 ;i<r>j:o^zLx^mmio^imLfzik 

f^izmmmE ^Mmt. ^mmmm:mmm 20^^ 

[00511 m-mmm:i ma trmmL^xtfi 
i^:^^m<r>^m&<Dm-mmmmiz'^\'^xmm-t^ . ^j: 

0mmi.z->^^x\m-(rt^mi^L. mM-t^mmi"^ 

[00 5 2} *^««c7)3t«ffil 1 li. 
.B4 liZTT^-tX 0 iZ , 2 c?)«p^gPO® 2 1 t» 

mim^mFf- (;MSm^) P33&^^**tTi3'). # 

»tc:tefti>M'fi:!H!i#^«sa^ p 1 ohw&=?-) tmim 
^wm- (.i^n^) P3t<D^mizm-^m-fm^ 

iiy-(>m\^m22iziP'i'^xm)saLx\,^i,zta^ 

(i. muzTn-t^mmi otmm<r>m^^^Lx^^h. 
ztuzxo. ^mz'tc^mt^mmim^c^i^nmii 
m^(r>m2ii}^^wc^<Dm2 2izi!f^tfxmm-?>z 
ttc^s. z<mmmi iiz}5\^xit. ±iBc^«3t^^- 
■tt^mimm2^mthztizx^. mm^i^mm 
2mztsi'fi,xmyt(^^immco\^±iimi^tixu:h. 
[0 0 5 31 z<D^mmi i^mz.:f:i-&mmm 

iZ7^Ltz^mmmm±mmm. 1 0 1 ^mcom^^^-t 

mjmmm<7m^:^mizm^^tvt. mm. ^iz 
m^fz^mm 1 0 Rz/&mm^±i^mm2 0 1 mm<7) 

[0054] [mE.mtmmi ot. 05 ^#,^L^*i 
i^^^m<7>^(M&crmE.mmmmiz-:>\,^xmmt^. ^ 

i3 . ±M Lfzm~mmmmizm Lxmm Ltzmm t m- 

[00551 *ll*6BS07fe«S 1 2 ( H^^^r ) ti. 
II 5 tC^-r J: 0 (C . 2 Ofi^rf-gpoJl 2 2 ^« 

-efc smR4, m 1 tc5^-f-3ttwi 1 0 1 mm(r>m^i^ 

® 2 2C7);^^*>'¥%S[@<7)M^^ 2«<7)K<l:!H3^f4s«l[-? 

(i?^i:!B!i¥^«cS[^p 1 (A-^^) Rxm^m^miif 
(zkmi"?") P3) A^'^^^siiTtjO. ^tim- 
(r)miii^comim^miL^izx *)m^^tix\-^ 



m.miim{^^com 2 1 ft^ii>Mif\^<om 2 2 {c*>ftTiiSp 

ik^:^^^^^mimM2^mthZtlzJ:*). 
[ 0 0 5 6 1 LT . ZcTyytmm 1 2 *^i;c;t-fe3giMS 

iZTjk Lfz-&mmmm±mmM i o t mM<Dmf^^^^ 

±ft. ±mm\ 2mf^w&i 2imx.fz^'^m 
m±^m,m<n^-m^{m^zm^^ix'f. mtu. 
"^^fz^mM. 1 0 mf'mm^±^mM 2ot mm<r> 
■^mi.zx 0 s^-r s t *iT'# h . 

[00571 CaSHIDIgJg®} lar. 06 5r#B^L53r** 

is. ±MLfzm-mmmmizmLxmmLtimmtm— 
<7)mmiz-o\,^xim-(D^-^^nL. mm-ti>mmi±'M 
men. ^mM(mmM<^)imEMi&mm<7>^ 

[00581 ^trnmc^ytmrn i s m^'itt) 
m 6 iz7n^ j:oiz. ^mimM 2 of^s 2 3 ^«^-r 
sifs^f^s«^£f*j 1 Mc^mitm^mwm'p 3<^x$> 
>> . s^'hggcT)® 2 2^ mm- h ^mmmnifi i "^om 
\m^¥m.=^ p 4 i^-cfc -I. j.:ii'H4. m i t^^-r^tm 

fill Oi:|iF«<^^$-*LTV>S. ^rti. JIOJ^. 

jf-gpoa 2 2 €-«fig-r^^'ft:4?!>^f^#fm^p 4<7)5Fi^ 

® 2 2 fc*>{tr iiJD^ ^ i: t'Sr -I. , ^ i^3;£«@ 1 3 

a^^xii. ±M(^mm.i^-th^mvmm2^mthz 

[ 0 0 5 9 1 -e tx. io^i^ms 1 3 ^^ii.fcfe5gii® 
( la^-r ) *4 . ^K^ems 1 3 i^t^'His 1 

m±'^mmcr>mMyTmiimzmm^ivf. mtii. mz 
^^fz^mm 1 0Rx/'mmmi±mmm2 0 1 mkc^y 

[00601 jjui. :^wM(^im^msmmi>z-:>\,^xm 
mtfzifi. :^^mii±§smmmizm^^ti?>tcoTii 

[00611 mm. ±ii(Dmmmmiz}3\^xii. sm 

<7)mtt:^'t?>^ii^t:mtt:%'^mt/Ztii:m 

x.^-&,mm!m±mmmiz-^^^xm.mLfzifi. *^bjco 
ymMR.x/-&mm^±Mmtiztnzm^^ti?> i><o 
•ci±^v\ mtii. :$^wM^mmii. m7i,z^-t^m 

mi4(DXoiZ. 4«JjUi<^Ji*»^1ifi!4§*l/S^fls^ 

ffi2^{it-S.^fiK^WLTV^TtiV\ mtf. 07{C 
S^-r3t««g 1 4<7)#^i*cmffi2{4. «F*3gBc7)a 2 1 
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<r>m2\ *-^>®^ha5<7)Ji 2 2 (c*»{tTiijirr-i. i ^ nm 

[00 62] 

[0063] {mum 1 ) mTi^s^-r^^wtc i 0 . S5 

Mtc. i<7)3K«fiiSrfflv^fcm{i03lc*-rfe^ 
2 0 nWf^n^^^h 5 X 2 Om mO 

[0064] 5t-r , T i 02?^E^ ( r^^--- fe\ B*r 

xni/;^tfcM. ®p°D^ ; r p 2 5 j , ^i^lg ; 2 5 n 
m. laT. P25fcl^d) {CT-fe^;UT-fehV. -f:*y 

ton-xj ) ^rjdi.. iimLxm.^^<7m2 

0x7 D- ( P 2 5<?3^*-» : 1 5«*%. mT. X^ 
•>-li:f-l.) iwmhf^, 

[0065] P 2 5 1 . T^BgtfOy^cflT i OzS^ 

(r-:?-^— tr\ T^4f5 ; 1 SO nm. JitT, P 1 8 0 
P 2 5 P 1 aOfcc^Silt*^ P 
25:P180=1 : 1 h^j: ^ o l>zLttmHmi&<r> 

X 7 y - 1 h |si«£7)iiM^ii(c ct 0 . p^a?ii 2 3 j^Bicffl 

OX^U- (P2 5i^*fi ; 7. 5®4%. PI 8 0 
(Tyt^A : 7. 5®*%. UiT. X9U-2i:-rS) ^ 

[00 66}<Ji:{c, P 1 80c7);!>.$rfflV'>;tJili'MiB(r^co 

<r>Xv y- ( P 1 8 0<^Wfi ; 1 5®»%. iJlT. X 

[0067] ^'5xam4 (3BJ^mi±;y9X ) 

±.^zy ymY~r^ixfzsn02mmM3 mm-, lo 

0 nm) ^m^Ltims^mmi iW-^ : 1 . 1mm) ^ 
WMLfz. ^LX. i«0SnO2»«^3±(C, ±McD 

•ti-^. -ecof^. 4 5 0'^CO^f^<7)i>i:T'3 0^^ 

[00 68] SIC. X5'J-2S.t>'X^y-3$rfflt^T 

MJLt H 5 tc^-r^«£«fli 2 i: R^O^figcO^fiMI 
H (^5KB<Dffi»: 1. Ocm^ mS- ; 1 5//m. « 
F^g5cr)a2 K^SiS: Sum. rtggJl 2 3 cOJfJS : 5/x 

m. m.'?\-u<r>m2 2<r>mm ; stxm) im^L. tisfe 



[0069] -eom. ^f^tm^^mBtCfe^t-OTiO 

J^^bW- [cis-Di (thiocyanato>-N,N'-bis(2,2'-bipyridy 
1-4,4'dicarboxylic ac id) -ruthenium (II) ] $:I3V^, Z. 

i/L) iwmLfz. mz. MMmz^wmmi^ 

at. SO'C<rymS^n-<^%,tX'2 0mfmM.Ltz. c 
illciO. ^f*t«ffi20rtgpliigSfeS^*«?l . ox 
10-7mo X/cmmm^'^z. W,z. mSlMKVo 

mffiSr 4-tert-7'f->>Ub° 'J i/ycr)T-fe h::^ h y;Ht?gtC 
1 5^?SiftL;tf*. 2 5°C{cm»L7"v:SSmc£4»{ct3V^ 

[ 0 0 7 0 ] <?:tc. ±iBc7)3t«® t |Sl«c^?g«i: $ 
$r%-r^^*ffii: LT . «^b'-A^«}£lc J; 0 P 1 7!?5^ 
^$ti/c^BJ#«tt^'7Xm«i (Pt^j^oJPS ; 3n 
m) Srf^LTt. i/c. «j»®Ei:LT. 3'^^. 

•TidtC. Tfe^l 2t1fmCRty^'^—^—S^irL 

[0071} {mmm2 > 4^#:«ffi<^SiS^iJtT<7)J: 
3t:LT^To;^c^^iJtW5, IIJfe0!ll tnm(n^m.^zX 

*}m2t,z7f^Ltz^wmi oisi.um3\<z^i,fz^mm^ 

[0 07 2] ^-r. P2 5i;, P180i:^fflVK P2 
5 i: P 1 8 0 i:CO«fiJt*\ P25:P180 = 7:3 
k 55: i d L7tm{iH(ra<7)X 5 'J - 1 i: |5l:g|<Oi^ 

f^mm2 3mfmcr>^y u- ( p 2 5io-i- 

^r* : 10. 5«*%, P 1 8 Oc7>#qtfi : 4 . 5«» 

laT. x9u-4i:-r'&) ^mmtfz. 

[ 0 0 7 3 J -e LT, BU^OX^ 1 SrfigMLTlkrt 

gPO®2lS:0^L, X^y-4 5:MfflLTF*}gBe2 3 
Sr?^^ L , miaiCOX 5 D - 2 ^ffiffl LT«^'l-gP<7)ji 2 2 

^mL/t , jji^Msnsfe^y 1 1 mmiz lx. sno^m 
mssinzm 1 (c^^^«c«fig2 i: R«o^jS<^)iji##c 

«® (^TtSOSW: 1 cm^ Ji/f ; 1 5//m, Mfi 
Ucr>m2 1<7)mm; 5um. rtgp® 2 3<0JiJS ; 5/* 

m, myu<r>m2 2<r)mw-; SMm) ^mmh. mm^ 

fg^ir^l- LT V ^^v L^i . 

[0074] ( mm 3 ) ^wmm(r>^^\:xT<r>x 

o\.z\^X'€^tz:itmmi. m^mi bWm(r>^mizi: 

0 0 1 fcs^ i,ti%nM. 1 0 mm 3 iZTfz L)t fe^^ 

[ 0 0 7 5 1 :t— b ^J' l—y^iZ. T i ^^tS^t^U 
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{.ZX D . ¥%«1[@**2 7 nini?>T i OzlKL^ ( T-r9~ 

1 1 mmcrimmzi: O . 5 e n mOT 

i Ojfit-? ( T■:^^-rb^ UJIT. P 5 6 i: ) Sr-i-tf 
nn^ m?g (laT. ^^o-f mM2i:<,>a ) , ^mt 

1 2 nmc?>T i ©2^^ (r-:^^'— if. OT. P 
1 1 2i:V^5> $^-%-tJ3D-r m?B[ (IJIT. 3D-f b'^ 
^SiiV-^d) . ^mm-tn 9 8nmc7>Ti02?iL^ 
(r■:^^'— tf. lilT. P 1 98i:t>d ) S:-t-tf3a^ H 

[ 0 0 7 6 } <?:{c , 3 cf-f Kjt?et 1 ~4 <o-efL-etLtc*r 

i. S i i: J: O i^XTiZTFrt^-:^ h . 
[00 77}-r^i?*>. no-^ K^?gl SrfSMLT P2 
7co;^^-^tf'<^-X h ( P 2 7<7>^^ri ; 1 2«fi%, 

LT P 2 7 i: P 1 9 8 i: <7)©iit^ P 2 

7 : P 1 9 8= 7 : 3 i: l.fz^-:X V ( tlT. '<-;^ h 

Lt:P2 7i:P 1 9 8i:OMMitSrP2 7 : P 1 98 = 

1 : ltLit^-:^h (mr. '<-xh2i:V>o> 

[0 0781 -etT. '<-Xhl2rSl*rg5iOa2lc7)j^ 
^t^fflVK ^-;^h2^f^gPS2 3<7)jgfi£lcMV\ 

xh3^mm(r>m2 2<mmzm\^ti, -r=5r*>-^. ^ 

1 1 l»)«^Jiitc J: 0 . ^HJ«^ 1 ±{cia 1 {c^-^^»f*c 
«fii 2 ^ftdl® 2 i: P«i0^figc7)^}i^f!|smfii ( ^TteH 
<?!)ffi«: 1 cm2. 1 2/xm. ©|^^<7)« 2 1 CO 

SJS; 4jum. 2 3 ; 4/zm. Si'l-SBtT)® 

2 2iO®J9: 4/zm) S-J^^L/::, 

[0079] ( mm A ) ^^«cm®<Oi?Jt$rJaT<0 i 

0 iz txiTT^fz:! tmm. mmm 1 1 mmco^mizx 
'om liz^ Uz^mm i o Rx/m 3 vrz^mm^ 

[0080] -r=5r^5*>. HiS^iJ 3 (cfeV^'CfflV^/c'^.-X 

tci>v^-cfflv^^c'<.-xh3$ri*igR®2 3<^mmzm\'^ 



tf^-X b ( P 1 9 8C7)-^W* ; 1 2«»%. JJIT. 

^iizm^^fz, 

[0081] -?-LT. ±sE<7)^-:^h^:xi>v-ye[i 

m Ltzz. t mjd. mmm 1 1 mm^m^zx o . MH^rn 

m 1 ±t:l} 1 2 t |H)«cr):^^<:0^#: 

(S^KEOSW; 1. 0cm2. ; 1 2/zm, 
Wc\^U(Om2 l(7>mm ; 4jum. P^Ji 2 3 <?)JiJ? ; 4 
;um. ft5'hg{!<7)«2 2i7)a;P; 4A£m> ^?^^L?t. 

[0082] {mmm 5 > ^f*:mffi<oMjt^UTcoJ: 
^izLx'i7'>fzztmm. mmmitmrnco^miz^ 
'omiiz^ Lfz^mMk 1 oRim 3 tJt 

m±f^mm^imi.tz. 

[0083 J -r^ip*). IIMM3{ci3V>TlBML^vr3o 

^ mmiRx/^o^ ]^m^3^imLxp 27 bP 1 

1 2 1 <7)®4i:[:^ P27:P112 = 7:3i: Lti^— 
X h ( P 2 7c7)^^-a : 8 . 4mM%. P 1 1 2(^^r 
»: 3. 6«»%. JilT. '^-XhSfcl^d ) ^IBM 
L. :iti^Mf*iBcr>m2lcr>mmttzm\'^fz. 

[0 084} tfz. mmm3izi3\^xmmLfz=to^ k 

mm 1 &t>'::?a'f K^?g3&firaLT P 2 7 i: P 1 1 2 
bcomMit^ P27:P112=l:lt UJt^— X h 
( P 2 7c7)^^m. ; 6«»%. P 1 1 2<?>t-^r« : 6® 

«2 3t7)?^^{:ffl\,->;t. w.i>z. mmm4izii\,^xmmL 

fz^-X h 4 $-ffll,>T«^'hgP<7)« 2 2 Sr?l^^ tJt . 
[0085] -eLT. ±IBc7>#^-xh2rX^U->'EP 

6'jt^c^i:iii^'Ki. njfiMi tmm^mizx'o. mmm 
m 1 ±{c0 1 iz^-t^mfmm2 1 ^«<7):^^co^«c 

«Si {^y£m<7mSt : l . Ocmz. JiJ?: 1 2jLim. 
SF*lSP<^Ji2 lOSJ? ; 4//m. 2 3 O^J? ; 4 

//m. M9\-^c^m2 2c^mS-; 4um) t^m^Lfz, 
[0086] (mmme ) HMMBtctJV^-ciiM t;t:P 

2 7<D^ij^^^t^~X M$-ffiV^T»rtl»cO® 2 1 2: 

m2^mmLXP5 6c7)^^-^ts^-xh (psec^ 

; 1 2S»%. iilT. '^-X h 7 t V^a ) ^iiS 

L. ;itLt:f^mm2 3</mmizm\'^fz, wiz. msm4 

l,Z}i\,^XmmLfzP 1 9 8c7>;^*^^>;5r^^--xh4^ffl 
V>T^I-Seco;i2 2co?gB!t(c:fflVv/i. 
[0 087] -eLT. ±fe<7)#'<— XhSrX:?' u— yep 

1 ±izm 1 tc*-r^f*«® 2 1 mmcr>mm.<Dmf 
tmm (^^m<Dm ; 1 . ocm2. mmi 2um. 

M^M<OM 2 1 <0M^ : 4 m. rt^^ 2 3 (^Mff ; 4 
[0 088] (itS^Jl ) IU£0!ll{:ffll^^cX^U-l 
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(r>mm: 1. ocm2. mm; i sum) ^i^mti-zz 

[0 089] (itmm2) mmmiizm^^fzx^*j-i 
m^<r,p 2 5 ^mm^x'-t^-tifXy u - ( P 2 5 O-ir 
f^. -eLT. scj^^^^trmv-'T locoefio;^*^ 

1 . Ocm^ /i 

j» : 1 5Atm) amttzz tm^m. mmmitmm 

tz, =5:^. zcrym^. y^^'j~i(7)mmmmi±^(7)m 
^m. m^iiim<^MT'^fz. 

[00 901 (JfcSSM3>||Jfe^Jl(CfflV>;t^9U-4 

crm^ ; 1 . Ocm2. ®jl ; 1 5 urn) ^i^MLfz:i 

tmm. mmm i tmm<^^mi>zx >}^mmm-&m 
[009 1] {imm4ymmm3izm\'^fz^-xhi 

(mm -, 1. Ocm2. JiJ?; 1 2//m) Srf^St^^li 

tm-ii. mmm i hisiac^^mtcj: 

[0 0 9 2] (imm5ymmm4i<zm^^fz^-xh4 

iOffiSt ; 1 . Ocm2. m!$-; 1 2/zm) i:i^mLtz^i 

tmhii.. mmm i tmm(7)^mizx ^y^mmm^m 
mm&.^mm.iimLfz. tea. zcr>^. ^-xv 

[00 93] iimms) mmmnzm^^tz^-xv2 

c?5ffi«: 1. 0cm2. mm-. 1 2./xm) iWm\^fz:i 

tmvii. mmm i hmm<r>^-mf,zx *)%mmsaf^m 
mM±mmm.i^Ltz. =2rt5, z(r>^. ^-xv 
2coMBjm®i±A,c7)M^p. m^itsmWi^mt 

[0 0 94] (Jt^i7) ||]|fe^J3(Ci3V^Tii^L/c3 
F^?giay^3n>f H^?K2Sri§MLTP2 7i:P 



5 6i:<0«JlitSrP2 7 : P56 = 7 : StVti^—X 
Y {P27cD-^^m: 8. 4®»%. P 1 1 2c^^ 
*; 3. 6«a%, tlT. '<.-Xh8i:V^d ) trmmt 
Jt. iJt. ^f?ii3tci3V^TiiSgL/irJcj^ 
X/au^ Vmi&2t:^mLXP27kP5 6k(Ommit 
S:P27:P56=1: 1 fcL^^c^-Xh (P2 7<?>^ 
: 6^4%, P 5 eco^^m ; 6«i%. lilT. ^ 

-xh9 b^^o) imrnvtz. mz^ msm.3i,zts\.^x 

1^ tJt 3 o-f \^mW. 2 LT P 5 6 t^^^i^-^tf'^ 
-Xh {P5 6<7)-i-*i ; 1 0 0«a%. ^~X 
h 1 Ohv^a) ^iSML^v:, 

[009 5] -eLT. '<-Xh8S:fflV^T«t*fg|5c7)«2 
ISrJglKL. '^-Xh2$:fflV^TF«9^M2 3$-?gfigL. 

^-xhi o^m^^xM9\-^(om2 2i:mm.L. 3^<n 

fz. 

[0096} (Jt«g«ai8 ) mmmi^zii\^xwm.\.fzp 
x^^}-vm^^zi.hm^. mm. mmimm'^^m- 

ict>v»Tii^L7tP 1 9 8«o;s^*>^^^'<-;?.b4Srfll 
V^TSl*|gl5^21±{c;<.:J"J->-EpgiJtCJ:-S.M^. Ife 

m^^m ^m^\-mc^m 2 2im&Lfz. 
[ 0 o 9 7 ] -e LT . mmmi t mmcomntzx 0 . m 
Bmmi±izmi iz^-t^wmm2tmm<m&(D^ 
f¥Mm (^ym(^mm ; 1 . ocmK mmi2Mm. 

M^^c^m2lcomm ; S/zm. »i'hgP<7>S2 2<7)a 
/l : 4//m) ^mf&Ltz, 

[00 98] [mmmmmi mmmasm^^^\>\ 
mmi--mmm7. immi<r)-&mm^±mm^<^ 
jL^^fu^-^^7?^mMLfz. mmm^mii. v 

-^-S^Sil^-^- (VaA^. mSh^: rwxs-8 
5-HSj ) AM:?^/!^:?- (AM- 1 . 5) 

S-atJt^-fey V-^iXTi&^ii, 1 0 OmW/c m2<0l^iR 

V) . ®|g«»S ( I s c/mA cin-2 ) . tt^S^^ 

mmm i —mmm 7 . itise^ij 1 '-'tmms<7)^^mmm 

Wl<^M:^^llZ^'r, 

[0099 J 

mi} 
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Isc 


Voc 


F.F. 


n 




/mA • c m~'^ 


/V 




/% 




13.0 


0.71 


0.69 


6.37 




13.2 


0.70 


0.68 


6.28 


mmms 


14.7 


0.71 


0.69 


7.20 




14.5 


0.72 


0.70 


7.31 




14.8 


0.70 


0.68 


7.04 


^S&M 6 


14.6 


0»72 


0.69 


7.25 


jtR^?y 1 


11.1 


0.67 


0.63 


4.G9 




11.3 


0.67 


0.63 


4.77 




12.1 


0.68 


0.65 


5.35 




11.7 


0,67 


0.62 


4.86 


itmi 5 


10.0 


0.72 


0.67 


4.82 




15^.8 


0.68 


0.63 


5.49 




15>.6 


0.68 


0.64 


6.48 




10.8 


0.68 


0.65 


4.77 



[0 1 OOl^lic*t;t^»*^<iBB'^*^^J;dlc. H 
[01011 

[ H 2 1 0 1 Lfzmm 10 0 <7)^^<7)i^Mckmm 



[04 } :^wM<^mmcnfm-mtmm<r>^mtmMco 
[136 ] ^^m(r)%mM(^w.mmmm.<r>^m^fmM<D 

i-^Bgsffi. 2-#^«mi. 4- 

SM. 10. 11, 12. 13. 14-5femfii. 2 0— 

CR-m^^ E"«»«. Fl, F2, F3. -^3^ 

F2 2-^WmM2<r)m. L 1 O-AI^tK. L 
12-m3fe, P 1 -K-fbii^ll^ftsfiL-?. P2-mm^ 



mil 



[031 
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S»»)<'mTtmBBIirr2Tai#«!l T'f; 

S«I«}tiJ^rlT^Btirr2TSl#«!l T-<: 

F^— 5F051 AA14 CB29 DA20 FA03 

5H032 AA06 AS16 CC14 CC16 ffi02 
EE07 EE16 HHOO HHOl HH05 



